INTRODUCTION
Paleomagnetic studies were conducted on basalts from two Leg 59 sites, 447 and 448. Site 447 is situated in the West Philippine Basin, and Site 448 is on the Palau-Kyushu Ridge, which separates the Philippine and Parece Vela Basins. Our sampling and measurement procedures were the same as those used for Leg 59 sediments and described in Chapter 1 of this volume. As in that chapter sample identification consists of hole, core, and section number, followed by depth (in cm) within the section.
HOLE 447A
The basaltic basement in Hole 447A was divided into six petrographic units, the petrology of which can be summarized as follows:
Unit 6-plagioclase phyric tholeiitic basalt Unit 7-aphyric pillowed tholeiitic basalt Unit 8-four pillowed massive flow eruptive units Unit 9-Aphyric dolerite Unit 10-olivine-plagioclase-clinopyroxene phyric tholeiitic basalt Unit 11-Olivine-plagioclase phyric tholeiitic basalt Several samples were collected from each unit which were representative of the different rock types. A pilot group of samples was progressively demagnetized in multiple steps up to 1000 Oe (alternating field). On the basis of these results the remainder of the samples were demagnetized at 250 Oe. A stereonet projection of several of the pilot set samples is shown in Figure 1 . Most of the samples were stably magnetized and displayed very little change in direction; examples include Samples 447A-14-2, 53, 447A-14-2, 107, 447A-14-3, 29, and 447A-16-1, 11. However, six of the samples from this hole displayed large changes in the direction of magnetization upon demagnetization, which is suggestive of unstable magnetization (see, for example, Samples 447A-16-2, 24, 447A-18-3, 20, and 447A-20-3, 48) .
Normalized plots of intensity versus demagnetization field are shown in Figure 2 . Four different types of demagnetization curves seem to characterize samples from this hole. Sample 447A-14-2, 107 displays the gradual decay of intensity upon demagnetization most often displayed by DSDP core material. Samples 447A-16-1, 11 and 447A-25-2, 76 show an increase in intensity after demagnetization, followed by a progressive decrease, which reflects the removal of a less stable secondary magnetized direction in opposition to the primary direction of magnetization. A third demagnetization behavior is exhibited by Samples 447A-14-3, 29, 447A-18-3, 20, and 447A-14-2, 53 . In this case, very little change in intensity occurred after the first few steps (up to about 100 Oe), but then a sharp decrease occurred. The last demagnetization behavior was exemplified in pilot study Samples 447A-16-2, 24, and 447A-20-3, 48 . These demagnetization curves suggest that a very low coercivity component of magnetization was the first to be removed at low fields. Progressive and gradual loss of magnetization occurred after removal. The least stable samples display this fourth type of behavior. Six samples from Site 447 displayed large and erratic change in direction of magnetization upon demagnetization. After these unstable magnetized samples, 447A-14-2, 123, 447A-16-2, 24, 447A-18-3, 20, 447A-20-3, 48, 447A-21-4, 110, and 447A-30-1, 53 , were removed from the data set, mean paleolatitudes for the site and for the individual petrographic units were calculated. The results of the calculations are summarized in Table 1 . The means were calculated in two ways. The first was based on the absolute values of the sample inclinations (after demagnetization to 250 Oe). The mean could be representative if the site were situated to either side of the equator and both polarities were present in the data set. The second mean included both the positive and negative inclination data and would be representative if the site were situated near the equator, where the presence of both "normal" and "reversed" polarity could be expected even without a polarity change of the field due to secular variation. It seems less likely that the site was exactly on the equator than near it, since the standard deviation is greater when the mean is calculated for the equatorial case than the nonequatorial case. The opposite would be expected if the site were truly equatorial. Paleolatitudes from both cases were shallow. The paleolatitudes from Units 6 through 10 vary from 2.2°t o 8.2°. The paleolatitudes from Unit 11 appear significantly higher than the remaining units; the mean is 14.5°.
The individual sample inclinations have been plotted stratigraphically in Figure 3 and summarized in Tables 2   and 3 . The difference in paleoinclinations for Unit 11 versus Units 6 through 10 is obvious. The inclination data for this site are fairly consistent, except for an occasional single point in a sequence which displays the opposite polarity. These single point reversals very likely represent undetected sample inversions that occurred in the core lab during labeling and description. If we ignore these single point inversions we find a consistent sequence of inclinations down-hole which may be a sequence of magnetic field reversals. The interval from 113 to 115 meters depth was characterized by a sequence of positive to negative to positive inclinations. Samples with negative inclinations occurred from 115 to 151, 155 to 180, and 271 to 273 meters depth, and those with postive inclinations occurred at 152 to 154, 187 to 193, and 187 to 255 meters depth. It was only petrographic Units 7, 9, and 10 that were characterized by inclinations of a single sign.
HOLES 448 AND 448A
Two holes were drilled at Site 448. Only five samples were collected from the basalts of Hole 448; the remainder of basement samples came from Hole 448A. If any overlap occurs it is with Samples 448-59-2, 89 and 448-61-3, 100 and Samples 448A-15-3, 112, 448A-16-3, 24, 448A-17-2, 56, 448A-18-1, 102, and 448A-20-3, 75 (see site summary for further explanation). We identi- fied 51 petrographic units in Hole 448A; of these, 25 were sampled for paleomagnetic study, together with 1 additional unit in Hole 448. The number of samples per unit ranged from one to five, which was the sampling limit imposed on the shipboard scientific party.
A set of samples was selected from this hole as for the previous one, for detailed progressive demagnetization studies. This pilot set was demagnetized in multiple steps up to 1000 Oe alternating field. The remainder of the samples were demagnetized at 250 Oe. The results of these demagnetization studies are tabulated in Table 4 . Stereonet projections of a few of the pilot study samples are shown in Figure 4 . Most of the samples from this hole are stably magnetized and show very little change in direction upon demagnetization-e.g., 448A-30-1, 123, 448A-50-2, 89, 448A-33-3, 35, 448A-43-2, 45, 448A-51-1, 112, 448A-64-3, 145 . Other samples from this hole, however, show very large directional changes on demagnetization, suggesting unstable magnetization-e.g., 448-61-3, 100, 448A-27-1, 37, 448A-50-2, 35, and 448A-51-3, 47. In all, 16 samples showed very large directional changes and are interpreted as being unstably magnetized.
Plots of normalized intensity versus demagnetization field for some of the study samples are shown in Figure  5 . Demagnetization curves are similar to those discussed from the previous site. As with Hole 447A, four types of demagnetization behavior were identified. The gradual decrease of intensity with demagnetization displayed by Samples 448A-33-3, 35, 448A-51-1, 112, and 448-61-3, 100 is characteristic of DSDP core material. Similarly, the demagnetization behavior displayed by Sample 448A-30-1, 123 is commonly seen. The initial rise in intensity following the gradual decay reflects the removal of a secondary component of magnetization directed in the opposite sense to the primary, reversely magnetized component. The large drops in intensity observed in the basalts of Hole 447A are also observed in Samples 448A-45-2, 5, 448A-51-2, 141, 448A-51-3, 47, and 448A-64-4, 16, which suggests that most of the magnetization of these samples is an unstable (viscous?) component. Examination of the stereonet projections indicates that indeed these samples are very unstably magnetized. The last type of demagnetization behavior is displayed by Samples 448A-50-2, 89 and 448A-61-2, 136. These curves suggest that a low coercivity secondary component was removed and that a higher coercivity, more stable primary component remains. Of these samples, 448A-50-2, 89 is very stably magnetized and shows practically no change in sample direction on demagnetization. Sample 448A-61-2, 136, however, seems to be very unstably magnetized and shows large change in sample direction.
After the unstably magnetized samples were removed from the data set, a mean latitude was calculated for each of the petrographic units (Table 1) . The paleolatitudes were found to range from 0.3° to 16.3° (excluding breccia units). When multiple samples could be compared, the polarity of all samples within a given petrographic unit was consistent in 7 cases out of 12. By taking all the units together, two overall means were -3, 20 18-3, 20 18-3, 20 18-3, 20 18-3, 20 18-3, 20 18-3, 20 18-3, 20 18-3, 20 18-3, 20 20-3, 48 20-3, 48 20-3, 48 20-3, 48 20-3, 48 20-3, 48 20-3, 48 20-3, 48 20-3 80 -29.61 -29.85 -30.26 -30.35 -30.45 -30.55 -30.44 -30.53 -30.43 -30.17 -14.90 -17.50 -16.90 -16.20 -17.70 -5.80 -2.80 -53.30 24 calculated. From the absolute values of the sample inclinations, the mean paleolatitude is 7.8° (SD = 10.0°). Using both polarities (positive and negative inclination values), the mean paleolatitude is 5.7° (SD = 14.5). Mean paleolatitudes have also been calculated on the basis of petrographic characteristics. In this case, the flows, breccia units, and tuffs have mean latitudes similar to the overall site mean (6.6°, 7.3°, and 7.7°, respectively). The pillow basalts display lower (mean = 4.4°) and the sills higher (mean = 8.3°) paleolatitudes. The phyric basalts have a mean paleolatitude of 6.5°, similar to the site mean, whereas the aphyric group is much higher, 11.0°. Likewise, the nonvesicular basalts are characterized by a mean similar to the site mean (6.3°), and the vesicular basalts have a much higher paleolatitude (10.2°). These paleolatitudes are quite consistent, suggesting that the paleoinclinations were not significantly biased by the rock type. The individual sample inclinations have been plotted stratigraphically in Figure 6 . Excluding the occasional single sample with opposite polarity (which we believe reflects undetected sample inversions), all of the sequence from Hole 448A except for Core 36 is characterized by negative inclinations. The samples from Core 36 are from a breccia unit and would not be expected to give reliable polarity results. The samples from Hole 448 come from five different units; the first two are breccia units, the next two are flow units, and the final sample represents a pillow basalt unit. Only one sample was taken from each unit, and both positive and negative inclinations are present in these units.
The distribution of sample intensities for Hole 448A is shown in Figure 7 . The majority of the samples fall in the range of 1.0 × lO~4, 1.0 × 10~2 emu/cm 3 . However, a large number of samples are much more strongly magnetized and fall in the range of 1.0 × 10 ~1 to 1.0 emu/cm 3 . Because these samples are unusually strongly magnetized relative to other DSDP samples, we resampled the intervals of the core from which they were taken. On examination, we found that these intervals were extemely altered segments of the core near intrusions. Magnetic property studies and thin section studies are currently underway and will be the subject of a later publication.
Curie temperature experiments (using samples in vacuum capsules) have been completed on several of the basalts from Hole 448A that display the anomalous intensities. Examples of the results are seen in Figure 8 . The Curie temperature studies for Sample 448A-33-3, 35 (see Intensity, Table 4) indicate the presence of two magnetic phases with Curie points of approximately 330° and 475°. The experimental curve for this sample is nonreversible. Sample 448A-43-2, 45, however, shows a single Curie temperature at roughly 350°C. As with the previous sample, the curve is irreversible. Sample 448A-64-3, 145 shows a similar Curie temperature of approximately 35O°C, but in contrast this thermomagnetic curve is almost reversible.
SUMMARY
Paleomagnetic studies of basement rocks from Sites 447 and 448 indicate that both of these sites were situ- ated close to the equator at the time the basement rocks were formed. The mean paleolatitude for Site 447 is 6.0 (SD = 13.1), and the mean paleolatitude for Site 448 is 7.8° (SD = 10.0). These results are similar to the paleolatitudes calculated from studies of sediments at these two sites. The mean paleolatitude of sediments at Site 447 is 10.2, and the mean paleolatitude for sediments at Site 448 is 4.7°. The hemisphere in which these sediments were deposited is indeterminate, however. These sites are presently at roughly 18°N latitude. The differences between the present site latitudes and the paleolatitudes based the paleomagnetic studies of the basalts suggest that significant northward plate motion has occurred. For Site 447, the paleolatitudes are consistent with between 12° and 24° of plate motion, depending on whether the basalts were formed north or south of the equator. The mean paleolatitudes calculated for Site 448 are consistent with 10° to 26° of northward motion. Because these sites are so close to the magnetic equator and because we cannot ascertain on which side of the equator the rocks formed, it is impossible to assign polarities to the samples. Both positive and negative inclinations are present in Hole 447A and they occur in consistent stratigraphic groups. In Hole 448A almost the entire sequence is magnetized negatively. The exception occurs in a breccia sequence, which might not be expected to yield reliable inclinations or polarity determinations. Other breccia units sampled, however, do appear to yield a consistent polarity and paleoinclination. Shipboard discussions by petrologists suggest that some of the breccia units have undergone thermal alteration. This suggestion would help to explain the conformability of most of the breccia paleomagnetic directions. An additional point to be raised is that secular motion of the earth's field may play an important part in the magnetization of these samples. Numerous petrographic units have been sampled at Sites 447 and 448, but we have little idea of the age of the units or their duration in time. If these units represent sufficiently long periods of time (several thousand years), then the scatter of direction caused by secular variation of the earth's magnetic field should be averaged out. Because this seems unlikely, it is possible that the magnetic directions recorded in these samples do not accurately reflect the earth's dipolar field but record instead the secular variation of the field. Because we cannot rule out this possibility, we have an additional reason not to assign polarity in these rock units. (Likewise, the paleolatitude estimates should be considered only approximate ones.) When plotted stratigraphically, particularly in Hole 448A, the inclinations are reasonably consistent. This observation in itself suggests that these samples do record dipolar field directions.
Numerous samples from Hole 448A display very high magnetic moments. Thermomagnetic studies have been conducted on several of them. Some of the samples display Curie temperatures of 330° to 475°, indicative of the presence of titanomagnetite. Optical studies, particularly of Sample 448A-33-3, 35, are required in order to confirm the identity of the magnetic minerals. The large magnetic moments found in these samples are unusual, since normal alteration (oxidation) of the ocean crust acts to reduce the magnetic moment (Marshall and Cox, 1971 Cox, , 1972 . Physical observation of the samples suggests that in this hole the alteration (perhaps deuteric?) has resulted in the unusually high magnetic moments.
